GREEK ABSTRACT

H peomuud (Eriobotrya japonica Lindl.) avfkel otnv owoyévelo, Rosaceae pe
katayoyn ond v Kiva. Eivalr éva vrotpomikd aelBorés omwpo@opo 0EvOpo mov
avBilel amd 10 POVOT®PO £MC TIC APYES TOV YEWUDVO KOl TOPAYEL KOPTOVG OTIG OPYES
™G GvolEng, avaioyo e TNV TOKIAlL Kot To cVuotnua KoaAlEpyews. O avtioTpopog
€TNGC10G KVKAOG TOV, EMTPEMEL GTO €100G VO TPOSUPUOLETAL IKOVOTOMTIKA GTN AEKAv™
™G Mecoyeiov, kKabmg Ko e GAAO VTOTPOTIKE KAIHOTO OVTIGTOLXOL HE OVTE TOL
€uvoouV TNV eomepdokarMépyela. Ta televtaio ypoOvVia M ToyKOCUIN KOAAEPYELD
peomhas  €xet  evtatikomombei  Ady®m TV €EIPETIKOV  OPYOVOANTTIKMV
YOPOAKTNPIGTIKOV TOL KAPToL, TG VYNNG Openticng alilag kabmg Kot Tov petopuévav
euTobyElOVOKAOV TpofAnudateov. Zmmv Kompo, n kaAlMépyeia g PLeoTIALLG gvvogitan
Kuplwg OTIG TOPAKTIES TEPLOYES, He KAALYM amd dikTv 1/Kon mAaotikd. H mapaywyn
Bacileton kotd wopo Adyo ot moikiieg ‘Kopaviokn® kot ‘Mopoeitikn’ ot
TPOoOoPIleTOl OMOKAEIGTIKO YO EYYOPL KOATOVOIA®OT AOY® TOL YOUNAOD OYKOL

TOPOy®YNG Kot TG Ppayeiog LETAGVAAEKTIKTG dtbprelag (ong.

H gumopikn mapoaywyn g LesTIMAS TPOKAAEL GUVEXDG AVEAVOUEVO EVOLOPEPOV
kobmng oamotelel €va  eEedikevpévo mpoidv mov orfuepo  umopel va  Kepdicet
npootifépuevn aia, agov dtatibeton Katd T SIUPKELD TG TEPIOSOV TOV YEWUMDVA-OPYES
g GvolEng otav dev vrdpyovv dAhot Kaprol mpog 61d0eon avty| v mepiodo. Yo 1o
TpicHa avTo, M TOPOVGA JaTPIPN amotedeital amd mévte aveapTnTa Kol TOPAAANAL
aAAnAévdeta mepdpata. Ot 000 TPMOTES PEALTES QUPOPOLGAV EMMESO PUGIKNG EPELVOG
Kol wepteAdpPavav: (1) v e€taon 1oV TPOPIA TV KOPOTEVOEWODOV GTNV EMOEPUIdQ
Kot TNV odpka o€ 01000 K avarTuElakd oTadio Tov KapmoL kat (2) n diepedvnon tov
poLov TV yovidiov mov oyetilovtal pe T0 PLOGVVOETIKO LOVOTATL TOV TOAVQUVOADV
(PAL1, PAL2 kou PPO1) kot v vdatovOpiakmv (CWI2, CWI3, SPS1, SPS2, NI2, NI3,
SuSy, HXK, FRK kot VI) ommv avantoén ¢ QUGIOAOYIKNG STOpayNS TOL 1d0VG
petoypopoatiopod. EmmAéov, mpoypotomomOnkav tpla mEplpaTO  EQAPUOCUEVNS
épevvag: (1) n enidpaon g NUEPOUNVIOG GVYKOUIONG GTO PUTOYNUIKA YOPOKTNPIOTIKA,
TIG UNYOVIKEG WO0TNTEG KO TN UETOGVAAEKTIKY] CLUTEPLPOPE TV dVO KLPLOTEP®V
TOWKIAMDOV HECTIMAG oV KaAlepyovvtanr otnv Kompo, (2) ™ emidpacn SapuAAKOV
YEKACUMOV UE OKETVAOGOMKVAKO 0EV, OTEPOiIvV, KOl EVOC EUTOPIKOV GKEVAGUATOG
aGPECTION OTN UETOCLAAEKTIKY] GUUTEPLPOPE TOL KopmoV kot (3) v emidpaocm g
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TPOTOTOMUEVNG ATUOGPALPOS KOTA TI) GUCKEVAGIO GTI UETOGLAAEKTIKT) GUUTEPLPOPA

KOPTAOV VO TOIKIADV UEGTIAMAG HETE 0md WYuypr GLVTIPNOT| TOVG.

Apyicd, peremnOnke m HETOPOMKN Kol UETOYPAQPIKY UETAPOAN TNG EKOPOONC
7oV BlocvuvOETIKOD LOVOTTATION TOV KAPOTEVOEWMOV. To amoteAéopata E3E1EAV O1OKPITA
npotuma pudutong petaéd 16100 emdeppidag Ko capkag ¢ motkihiog ‘Obusa’ katd
Vv ddpkeln S1000yIKAOV oTadiwv avarTuéng Tov Kopmod. XNV mapohoo epyacio
emmpoécheta  emyepndnke  ovoyétion  petald  tov  Pabuod  pHOuiong
(emoywyNG/KATOGTOANG) TNG YOVIOIOKNG EKQPOUCNG OTO. OO0YIKA avATTLEIKA GTAOL
TOV KOPTOU HECTIALAG KOl TNG TEPIEKTIKOTNTAG GE KAPOTEVOELON TOV KAOE 16ToV. ['evikd
TapoTNPNONKOV 0VGIUCTIKEG UETAPOAEC OGOV APOPA TOVG YPMUOTIKOVG OEIKTES TOGO
omv emdgpuido 660 Kot 6TV GApKa, KoODS emiong Kot oto SadoyKd oTéole
aVATTLENG, TAVTOYPOVA LLE CIUAVTIKY] AOENCT) TNG TEPLEKTIKOTNTOG OE KAPOTEVOELIN LE
mv e&éMEn ¢ avantuéne tov kapmov. Ta yovidwa (DXS, DXR, PSY1, PDS, ZDS,
CRTISO, LCYB, CYCB, LCYE, BCH, ECH, ZEP kot VDE) kat KopoteVoEdn T0. omoia
eumAékovtal 6to PlocuVOETIKO LOVOTATL TOV KAPOTEVOEW®MV OVOAVONKOV TEPALTEP®.
Tpravta dVo kapotevoeldY| Ppédnkav otn emdepuidn, EVEO OEKAOKTM EVTOMIGTNKAY GTY|
obpra. To kOplo Kapotevoeldn ot emdepuida nTav 1 trans-Aovteivn kat to trans-p-
kapotévio. To mepleydpevo TV TPpOTOV pelmOnke pe v mpdodo ¢ avamTuéng Tov
Kapmov eved To  TeAevtaio kotéypayav 7,2 @opég avénon. To mpogik TV
KOPOTEVOEW®MV GTNV cdpka vrédelée v trans-B-kpvnto&avlivn, axolovBovuevn omd
to trans-B-kapotévio kol 8-epoxy-B-kapotévio va Kvuplapyovv. To amoteAéGHATO TOV
VYNADV GUYKEVTPOGEWV trans-Aovteivn kot trans-p-kapotévio vrootpilovrol amd v
onuavtiky enaywyn tov yovidiov BCH kor CYCB, evd ot pelopéveg cuykevipmoeLg
trans-Aovteivng ot cdpka ce oxéon pe TV EMOEPUIdN cLGYETICOVTAL LE GNUOVTIKT
KkatacToAn TV yovidiov LCYB kot LCYE.

H guotoloyin datapoyn Tov 1doovg LETOYPOUATICHOD (HE 11aiTEPA EUPOVN
GUUTTOUATO GTO OTAO0 TNG EUTOPIKNG MPOTNTOC) EMNPEALEL ONUOVTIKE TNV
EUTOPELGIUOTNTA KOPTAOV UECTIAAG. ZTNV Topovca LEAETN dlepevviOnke o pOAOG TV
COKYAPOV TNG EMIEPUOAG, KAODS KoL TOV YOVISI®V TOL EUTAEKOVTOL GTO BlocLVOETIKO
HOVOTATL TOL YAWPOYEVIKOD 0EE0G Kol TNG GOVKPOING otV avamTuén TG OoTapoymig.
Ot kapmol mov CLAAEYOMKOV YopioTnKay o TMEVIE OKPITEG Opddeg pe Pdorn v

évtaon Tov copntopdtov. Ot kaprol g mokidiog ‘Obusa’ epedvicay v vymidtepn



eupavion ovpmtopdtov (58,6% erni tov GLVOAOL TOV GLYKOUICUEVOV KOPTAOV),
akolovBovpevn amd v mowkidio ‘Kopaviokn’ (31,3%), evd dev Koataypdonkov
GUUTTOUOTO TNV TOWKIATL ‘Mopeitiky|’.

AvEnpéva, emimedo GLVOAKOV SOAVTAOV GAKYAP®V, GOVKPOLNG, YALKOING Ko
QPOVKTOING KOTOYPAONKOV OTOV 10TO  EMOEPUIONG TOV KOPTOV TNG TOKIMOG
‘Kapoavtdkn’ pe countdpoto 1hoovg Hetaypouaticpov. H yaunin meplektikdmmra o€
GUVOAMKA O10AVTA Gakyopa, YALKOLN Kot @PouKTOLN KATOYPAPNKE GE OGLUTTMOUOTIKO
1616 emdeppidag TG mowkiAiag ‘Obusa’. Xn cuvéyeia peretOnke o pOAOC T®V YOVIdi®wV
TOV poVoTaToV ToL YAwpoyevikov o&éog (PALL, PAL2, C3H xor PPO1) kot tng
Blocvvbeong g covkpolng (CWI2, CWI3, SPS, SPS1, SPS2, NI2, NI3, SUSY, HXK,
FRK xot VI) oty évtaom g gUOAVIONS TOL UDOOVS UETAYPOUOTIGUOV OTIS LI
e&étaon mowiliec. Ta anoteAéopata £de1Eav 611 1 yovidiakn ékepaoct twv CWI3 ko VI
TPOKLNTEL VO GLOYETICETOL UE TO QAIVOUEVO TOV 1DO0VG UETUYPOUATICUOD GTOVG
Kaprove ¢ mowkihiog ‘Obusa’ kot mpoteivete mepottépm  a&loddynon Tovg yio
dtepevvnon ¢ mBavig XPNoNG TOLG MG OEIKTES GE TPOYPAULOTA YEVETIKNG PeATimong
UECTIALAG.

H peomd yapoaktnpiletor amd dadoyikn opipaven tov Koprov. ['a to Adyo
avTO peAeTNONKE 1 EMOPACT TNG NUEPOUNVIOG GVYKOUIONG OTIG UNYOVIKES 1010TNTEG, TN
LETOGLAAEKTIKY] GUUTEPLPOPE KOL TOL QUTOYNUKG XOPOKTNPOTIKA (AebBepeg Ko
OECUEVUEVEG PAIVOMKEG EVGELS KOl OVTIOEEIOMTIKY KOVOTNTO) TOV VO KUPLOTEP®OV
oMV peomads  (‘Mopoitikn’, ‘Kapavtokn’) oty Kompo. Toa moapamdvo
YOPAKTNPIOTIKA TPOGIOPICTNKAY KOATH Tr GUYKOMION Kot HLETE 00 EMUTAEOV dLoTPNON
oe Oegpupokpocio dopatiov yur 3 Muépeg Yo TECOEPIS OLOOYIKEG MUEPOUNVIES
cvykodns. H cuvektikdtnta g odpkag NTov EA0@P®OS VYNAGTEPT KOTA THV TPOTN
CLYKOMON GE OUYKPIoN UHE TIC LROAOWES, &V HIKPEG 1 KaBOAOL  drapopég
mopoatnPRONKOV Kotd TNV 010TPNoT TOV KOPTAOV GTO PAPL Kot Yo TG dVO TowkiAieg. Ot
Kkapmol g mowkidiog ‘Kapavtakn’ mapovcioacay avénuéveg Tipég dsiktn wpipavong o
oxéon e Tovg Kopmovg TG Towkidiag ‘Mopeitikng’. Avtég ot TIHEG NTOY VYNAITEPES e
™MV TEPOdo NG MUEPOUNVIOG CLYKOMIONG AOY® ONUOVTIKNG Melwong g
TITA0OO0TOOHEVC 0E0TNTOG. Agv  KOTAYPAPNKOV EUQAVEIS Oloopéc UETAED  TNG
NUEPOUNVIOG GLYKOUONG Kol TNG S10TPNONG GTO PAPL GE GYECT UE TNV TEPLEKTIKOTNTA
erebBepov povolk®v cvotatik®y. Ta anoteAéopata divouv Eueocn otny onuacio

TOV OEGUEVUEVOV POIVOMKADV OV GUVEPBOANY GTO OAIKO QUIVOMKO TEPIEXOUEVO TMOV
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Koprodv peomdig katd 21,6-37,5%, avéloyo pe v muepounvio. GLYKOUONG, G
TOWIMOG KOt TNG HETOGVAAEKTIKNG HeTayEipiong mov epopudotnke. Avti 1 peAém
TOPEYEL VEQL TANPOPOPNGCY OYETIKA UE TO POAO TOV OEGUEVUEVOV QUTOYNUIK®OV
WO0THTOV TOV KOPTOV LECTIALIC.

H enidpaon So0@uAMKOV WYEKOOUMV HE OKETVAOGOAMKLAIKO 08D, omepuidivn,
Kol €VOG EUMOPIKOV TPoidvioc acPeotiov aglohoyndnke wg mpog TV €MIOPACT TOLG
GTNV amOd00T TAPOY®YNG, TO TOLOTIKA YOPOUKTNPIOTIKA Kol TN LETAGVAAEKTIKT (M1 6TO
PAPL KOOME Kol TNV EUPAVIOT PUCIOAOYIKAOV daTapaydV (10O0VG HETOYPMOUOTIGHOD
Kol GYIGIHOTOG Kapmov amd Eviovn Ppoxdntmaon) o€ kopmos pesmiddg. Ot dtapuiiucol
YeEKOoUOl dgv emmpéacay TNV ovATTLEN TOV KOPTOV Kol TNV GLUVOAIKY] OTOd00T| TV
0évopwv. To axeTLAOCAAKVAKO 0&D TPOTEIVETOL MG POl OKOVOUIKA GULUOEPOVCH
AU ovoia 1 omoia Ba mpémet va diepevvnBel mepattépm Yo TV XPNOUOTNTA TG ©OG
TPOG TNV TOPAYM®YN TOOTIK®OV KOPTAV. AVTIOETA, 1 SWQULAMKN €QApPUOY TNG
OmEPUIOIVIIG HOVI] TG N O€ OCLVOLOOUO HE TO OKETVAOCOAKLAKO 0L Ogv €de1&e
0VLGLOOTIKT BEATIOOT GTA TOLOTIKA YAPOKTNPLOTIKA TOV KOPTMOV MGTE VO OIKALOAOYEL TO
KOGTOG EPapLOYNS TNS. Me Bdon Ta amoTeAEGLATA TG OIKOVOIKNG OVAALGNG 1 LEAETN
VIOOEIKVVEL OTL 1) YPNOTN TOV OKETVAOGOAMKVLAIKOD 0EEOC LOVO TOL 1) GE GLVOLOCUO LE
eUmopKd TPOidv aoPeotiov, PEATIOVEL TA TOLOTIKA YOPOUKTNPIOTIKA TOV KOPTMOV Kot
pocdidel mpootBépuevn afia 610 mPoidv. [ to okomd avTd, amatteiton TEPUITEP®
OlEPELYNON TOV AVAPEPOUEVOV OUPUVAMKAOV WYEKAGUMV KAT® omd Ol0POPETIKES
nepBoriloviikéc ocuvOnkeg, ot omoleg pmopel vo emToyOVOLV TNV EUEAVION TOV
(QLGLOAOYIKDOV OLOTOPOYDV 1)/KOL EQAPLOYT ETAVOANTTIKOV ENEUPACEDV.

Téhog, peremOnke m emidpacn TG TPOTOTOMUEVNG ATUOCOOIPOS KOTO TN
GLGKELOGIO OTN UETAGVAAEKTIKY) CUUTEPLPOPE TOV TOKIM®MV peoTAldg ‘Kapavrokn’
kot ‘Mopoitikn’. O kopmdg yopoktnpiletol amd GYETIKN WIKPT O0THPNGIULOTNTO KOTE
™ OPKEW TNG HETOCVAAEKTIKNG TOLG Owuyeipiong, €v pépel AOY® daTopaydV
KPLOTPALLOTIONOD. Te avth TN pelétn aloloyhnke 1 epmopichy cuokevacio Xtend™
o€ KOpmovg mov vroPfAROnKay o youypn cuvtipnon, o€ cvpPatiko yoyeio (4°C), ya 3
ePOopadeg Kot ot cuvéyela dtutnpndnkav og Beppokpacio dwpatiov yu 0, 2, 4 ko 7
nuépes, avtiotoyyo. To amoteAéopato avéSEEoV To OQEAN TG GLOKEVOGIOG
TPOTOTOMNUEVTG OTULOGPOIPAG OGOV APOPE TNV UETAGVAAEKTIKY] ELPAVIGT] TOV KAPTOV
QKOUT KOt PETE TNV TOPOTETAUEVT OLTPNON TOVGS, LIO TNV TPOVHTOBEST OTL O1 KOpTOL

fo kataval®voviol 6e GOVIOUO ¥Povikd ddotnua LeTd TV 5030 TOLG O TNV YuyPN
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cuvtpnon. EmmAéov, avadeiytnke n vrepoyn g mowihiag ‘Mopeitikn’ oe oyéon e
v mokidia ‘Koapavtdkn’ apov ot kapmol TS mpdtng Tapovsiacay acntd Kaidtepa

(QOLVOTLTIKG, TOTEAEGILATO LETA TN LETAGLAAEKTIKT SLOTHPNON TOVE.

H moapodoa ddaxtopikn datpiffr] mapéyel véa TANPo@OpNoN otV EMdpOoN
TPOCGLALEKTIKAOV KOl UETOGLAAEKTIKMOV YEPICUADV, GTNV TOLOTNTO KOl TO QUTOYNUIKA
YOPOKTINPICTIKA TOV KOPTOV LECTIAAGC, LoG KOAMEPYELNG OV £xel pehetnOel eAdylota
TOPA TV OIKOVOUIKT TNG ONUOGTN. ZNUOVTIKY] G0VOEST S0QAVNKE HETAED TNG LVYNANG
TEPLEKTIKOTNTAG KOPOTEVOEW DV G€ 10TOVG (32 otnv emdepuida kot 18 otnv cldpka) Kot
™G EKQPACTNG TV YOVIOI®V TTOV HEAeTHONKOY KOTA TNV SLIPKEL TOV OVATTUEIKOV
otadiov Tov Kapmov. Aaufdvovtag VoY TNV OIKOVOUIKY] CMUAGI0 TOV QOIVOUEVOD
TOV 1OO0VE LETUYPOUATICHOV (TO 0moilo eMNPeAlel opVNTIKA TNV EUTOPEVGILOTNTO TNG
KaAMEPYEWOG) OamoTOONKE GLGYXETION HETAED TOL KOTOPOMGHOD TG GoLKPALNG Kot
™G EUEAVIONG TOL 1HO0VG UETAYPOUOTIGHOD G€ KOPTOLG WHECTIAMAC TOV TPLOV
mowmov ‘Kapaviaokn’, "‘Mopeitikn’ kot ‘Obusa’ pe dtopopetikd PBabud epedviong
ocvpntopdtov. [Hapatnpnnke ynidtepog katafoAcpds e covkpolng oe yAvkoln
OTNV  €MOEPUIdN TOV KOPTOV HE UEYOADTEPT EUPAVIOT] CULUTTOUATOV 1DO0VG
UETAYPOUOTIGHOY Kot ovadelytnke o mlavog poAog g Ekppacng twv yovidiov CWI3
ko VI mov exnpedlovv avtn 1t datapayn, e Thov yp1on G TPOYPAULOTO YEVETIKTG
BeAtimone. EmmAéov, avadeiytnke n onupoacio Tov yovOTLUTOL NG YNYEVS TOWKIALOG
peomidog ‘Mopeitikn’, 00OV a@opd TNV TEPEKTIKOTNTO TOV KOPTOV TG OTo
OEGUEVUEVA POIVOAIKA GLOTOTIKG TO. OToiol GLUUPBAAAOLY CNUOVTIKA GTO GULVOAIKO
(QOIVOAIKO TePLEYOUEVO TOL KOPToL. Me okomd va PBeAtiwfodv To HETOCLAAEKTIKA
TOLOTIKGL YOPOKTNPICTIKO TOL KOPTOU UECTIAALG £YVaV OOKIUEG HEG® OLUPLAAMKOV
yekaopmv. To amotedéopato  €0e1&av  OTL O SWQEUVAAMKOG  WYEKAGUOG L
OKETVAOGUAIKVALKO 0ED gival (1o VTOGYOUEVT] KOl OIKOVOULKO GULOEPOLGO EPOPLLOYT T
omoio Oa mpémel va peAetnOel mEPAUTEP® YO TAPAYMYN OVAOTEPNG TOLOTNTAS KOAPTAV
UECTUAAG. X TEXVOLOYIKO Mimed0 Kol AOY® TNG UIKPNG 0T PNCLUOTNTOS TOV KOPTOV
LETOGLAAEKTIKA, LEAETNONKE M cvokevacio Tpomomomuévng atpudceapas (MAP) 1
omoio TopEYEL TN SVVATOTNTO EMEKTACT TNG EUTOPIKNG (NG KAPTAOV UECTIAAG HECH

YOYPNG CLVTNPNONG.

Xiii



AéEarc-khewna: Eriobotrya japonica, avontuélokd otddio, @pipoven koapmov, -
KopoTévelo, B-kpumto&avonvn, Aovteivn, PlocuvOeTiKd HOVOTATL TOV KAPOTEVOEWOMV,
Yuyp GLVTAPNON, QLTOYNUIKG, EAELOEPA  LTOYNMUIKG, OECUELHEVO (PLTOYN LKA
OVTIOEEWMTIKY  KOVOTNTA, 100G  UETOYPOUATICUOS,  QLUGIOAOYIKY  dloTapoyn,
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ABSTRACT

Loquat (Eriobotrya japonica Lindl.) belongs in the Rosaceae family and
Pomoideae subfamily, originated from southwest China. It is a subtropical evergreen
fruit tree that blooms in fall and early winter. Its unique reversed annual cycle enables
the species to adapt well in the Mediterranean basin and other subtropical climates.
Over the recent years the worldwide loquat cultivation has been intensified due to the
excellent organoleptic characteristics of the fruit, high nutritional value as well as
reduced phytosanitary problems. In Cyprus, the loguat cultivation is mainly favoured in
the coastal regions, covered by mesh and/or plastic. ‘Karantoki’ and ‘Morphitiki’ are the
two predominant cultivars. The production is exclusively destined for domestic
consumption due to low production volumes that are being produced and the high

perishability of the commodity.

Loguat commercial production has risen in interest as it has been shifted from a
small local cultivation to a niche product that nowadays can gain added value as it is
available during late winter- early spring period. In view of the abovementioned
actualities, the current dissertation was composed of five independent yet interrelated
experiments. The first two fundamental studies dealt with: (1) the analytical and
molecular carotenoid profile investigation of loquat fruit during successive on-tree
developmental stages and (2) the involvement of polyphenolic (PAL1, PAL2 and PPO1)
and carbohydrate (CWI2, CWI3, SPS1, SPS2, NI2, NI3, SuSy, HXK, FRK and VI)
biosynthesis transcripts in the incidence of purple spot physiological disorder. In
addition, three studies with technological perspectives were employed: (1) the effect of
harvesting day on phytochemical attributes, mechanical properties and postharvest
performance of loquat fruit, (2) the effect of foliar spray applications [acetylsalicylic
acid (ASA), spermidine (Spd), and a commercial calcium supplement] on postharvest
performance of loquat fruit and (3) the effect of modified atmosphere packaging on
qualitative attributes of loquat fruit after refrigerated storage.

Initially, the metabolic and transcriptional elucidation of the carotenoid
biosynthesis pathway was examined and revealed distinct regulatory patterns between
the peel and the flesh tissue of loquat fruit cv. ‘Obusa’ during successive on-tree
developmental stages. A link between gene up- or down- regulation during the

developmental stages of the loquat fruit, and how their expression affects carotenoid
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content per tissue (peel or flesh) was established. Substantial changes regarding colour
parameters, both between the peel and the flesh and among the different developmental
stages, were monitored, concomitant with a significant increment in carotenoid content
with the progress of on-tree development. Key genes and individual compounds that are
implicated in the carotenoid biosynthetic pathway were further dissected with the
employment of molecular (RT-gPCR) and advanced analytical techniques (LC-MS).
Results revealed significant differences in carotenoid composition between the peel and
the flesh. Thirty-two carotenoids were found in the peel, while only eighteen
carotenoids were identified in the flesh. The major carotenoids in the peel were trans-
lutein and trans-p-carotene; the content of the former decreased with the progress of
ripening, while the latter registered a 7.2-fold increase. However, carotenoid profiling of
loquat flesh indicated trans-p-cryptoxanthin, followed by trans-p-carotene and 8-epoxy-
[-carotene to be the most predominant carotenoids. High amounts of trans-lutein and
trans-p-carotene were supported by significant induction in BCH and CYCB gene
expression, respectively, while lower amounts of trans-lutein in the flesh compared with
the peel was correlated with significant suppression of LCYB and LCYE expression
levels.

Considering that loquat market potential is severely affected by purple spot (PS),
a pre-harvest physiological disorder, evident as skin discoloration with depressed purple
surface, the intensity and severity of this disorder in three loquat cultivars (‘Morphitiki’,
‘Karantoki’ and ‘Obusa’), with different degree of sensitivity, was monitored. At
commercial maturity stage, harvested fruit were segregated into five distinct groups
based on the severity incidence of PS. ‘Obusa’ fruits showed the highest incidence of
affected fruit (58.6 %), while those harvested from ‘Morphitiki’ did not show any
purple spot symptoms. ‘Karantoki’, showed an intermediate severity, with 31.3 % of the
fruit being affected by the disorder. Higher total soluble sugars (TSS), sucrose (Suc),
glucose (Glu) and fructose (Fru) contents were exhibited in cv. ‘Karantoki’ peel tissue
with PS. The lower TSS, Glu and Fru contents were registered for asymptomatic cv.
‘Obusa’ peel tissue, whereas lower content of Suc was monitored in cv. ‘Obusa’ with
PS. Furthermore the role of genes implicated in the chlorogenic acid (PAL1, PAL2, C3H
and PPO1) and sucrose (CWI2, CWI3, SPS, SPS1, SPS2, NI2, NI3, SUSY, HXK, FRK

and VI) biosynthetic pathways were dissected. Results indicated that the gene
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expression of CWI3 and VI was highly correlated with the incidence of PS appearance
in ‘Obusa’ and can potentially be used as markers in loquat breeding programs.

Subsequently, the effect of harvesting day on mechanical properties, postharvest
performance and phytochemical attributes (free and bound phenolic compounds and
antioxidant capacity) of the predominant loquat cultivars grown in Cyprus (cvs.
‘Karantoki’ and ‘Morphitiki’) was examined. Determination of the aforementioned
attributes at harvest (H) and after additional maintenance at room temperature for 3 days
(H+3) for four successive harvesting dates (H1-4) were determined. Flesh firmness was
slightly higher in early-harvested compared to late-harvested fruit, while slight or no
differences after shelf life period for both cultivars were monitored. ‘Karantoki’ fruits
manifested higher values of ripening index (SSC/TA) than ‘Morphitiki’; such values
were higher with the progress of harvest date due to a significant decrease of titratable
acidity. No evident differences were registered between the harvest date and the shelf
life period for both cultivars regarding free phenolic content. Results highlighted the
significance of bound phenolics that contributed to the phenolic fraction of loquat fruit
for 21.6-37.5%, depending on the cultivar and storage condition applied. This study
additionally provides new information in the unexploited area of bound phytochemical
properties of loquat fruits. ‘Morphitiki’ fruits were generally characterized by higher
bound phenolic content, along with higher DPPH antioxidant capacity, compared to
‘Karantoki’ fruits that exhibited higher FRAP antioxidant activity.

Thereafter, the effect of foliar spray applications with acetylsalysilic acid
(ASA), spermidine (Spd), a combination of the two (ASA + Spd) and a commercial
calcium product was applied in order to investigate their effect on yield efficiency,
qualitative attributes, textural properties and the incidence of physiological disorders,
namely purple spot and fruit cracking. Acetylsalicylic acid is recommended as a cost-
effective treatment that needs to be further explored towards production of loquat fruit
with enhanced properties. However, spermidine application alone or in combination
with acetylsalicylic acid did not show any beneficial and/or synergistic effect on loquat
fruit quality parameters to justify its application. Foliar applications did not affect fruit
growth and vyield efficiency. The current study shed some light on the potential use of
foliar spraying with acetylsalicylic acid, alone or potentially in combination with a
calcium supplement, towards enhancement of fruit quality properties of an added-value

product as loquat. To this aim, further studies under different environmental conditions
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that may accelerate the incidence of physiological disorders and/or multiple applications
over the growing season need to be implemented.

Finally, the effect of modified atmosphere packaging (MAP) on postharvest
performance of the two most commercially important loquat cultivars grown in Cyprus
(cvs. ‘Karantoki’ and ‘Morphitiki’) was evaluated. Loquat fruit is characterised by
relatively short storage potential partially due to chilling-related disorders. In this study,
the evaluation of Xtend® packaging on fruit that was subjected to cold storage, in
conventional refrigerator (4°C), for 3 weeks and subsequently allowed at room
temperature for 0, 2, 4 and 7 days was examined. Results indicated the beneficial effect
of the commercial MAP in maintaining postharvest appearance of loquat fruit, even
under extended refrigerated storage, provided that fruit will be consumed in a short
period after removal from refrigerated storage. Furthermore, ‘Morphitiki’ fruits
presented appreciably better postharvest appearance compared to ‘Karantoki fruit,

highlighting the genotype significance.

This study provides new knowledge in the effect of pre- and post-harvest
handling, on the quality and phytochemical characteristics of loquat fruit, a poorly
analysed crop compared to its economic importance. An important link was established
between the high carotenoid content per tissue (peel or flesh) with the expression of the
identified genes responsible for this expression (32 in peel and 18 in flesh) during on
tree developmental stages. Considering the economic importance of loquat fruit and in
order to shed some light on the incidence of PS disorder (that severely affects the
marketability of the crop) our study revealed that PS is genotype-dependent and
associated to sugar catabolism as ‘Obusa’, ‘Karantoki’ and ‘Morphitiki’ fruits exhibited
severe, intermediate or no PS symptoms, respectively. As higher catabolism of sucrose
to glucose is noted in loquat fruit peel with PS. The potential use of CWI3 and VI genes
as molecular markers in the detection of PS was proposed, as the two genes were highly
correlated with the sugar catabolism and the PS appearance. The genotype significance
of the indigenous loquat cultivars ‘Morphitiki’ and ‘Karantoki’, was studied in terms of
phenolic content and antioxidant capacity. The bound phenolics importance was
established as they significantly contribute to the total phenolic fraction of loquat fruit.
With the aim to enhance qualitative attributes of loquat fruit and to regulate

physiological disorders by applying preharvest foliar application treatments, results
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showed that ASA can be recommended as a cost-effective treatment that needs to be
further explored towards production of loquat fruit with enhanced properties. Due to the
fact that loquat fruit is characterised by relatively short storage potential, the current
study reported the beneficial effect of a commercial MAP in extending the marketability

of the loquat fruit for up to 3 weeks in a refrigerated cold storage.

Keywords: Eriobotrya japonica, developmental stages, maturation, ripening, [3-
carotene, [B-cryptoxanthin, lutein, LC-MS, carotenoid biosynthetic pathway, cold
storage,chilling, phytochemicals, free phenolics, bound phenolics, antioxidant capacity,
purple spot, preharvest disorder, gene expression, sucrose, glucose, fructose, phenolic

compound
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